Pharmacological preconditioning with resveratrol: an insight with iNOS knockout mice.
Resveratrol, a natural antioxidant and polyphenol found in grapes and wine, has been found to pharmacologically precondition the heart through the upregulation of nitric oxide (NO). To gain further insight of the role of NO in resveratrol preconditioning, mouse hearts devoid of any copies of inhibitory NO synthase (iNOS) (iNOS knockout) and corresponding wild-type hearts were perfused with 10 microM resveratrol for 15 min followed by 25 min of ischemia and 2 h of reperfusion. Control experiments were performed with wild-type and iNOS knockout hearts that were not treated with resveratrol. Resveratrol-treated wild-type mouse hearts displayed significant improvement in postischemic ventricular functional recovery compared with those of nontreated hearts. Both resveratrol-treated and nontreated iNOS knockout mouse hearts resulted in relatively poor recovery in ventricular function compared with wild-type resveratrol-treated hearts. Myocardial infarct size was lower in the resveratrol-treated wild-type mouse hearts compared with other group of hearts. In concert, a number of apoptotic cardiomyocytes was lower in the wild-type mouse hearts treated with resveratrol. Cardioprotective effects of resveratrol was abolished when the wild-type mouse hearts were simultaneously perfused with aminoguanidine, an iNOS inhibitor. Resveratrol induced the expression of iNOS in the wild-type mouse hearts, but not in the iNOS knockout hearts, after only 30 min of reperfusion. Expression of iNOS remained high even after 2 h of reperfusion. Resveratrol-treated wild-type mouse hearts were subjected to a lower amount of oxidative stress as evidenced by reduced amount of malonaldehyde content in these hearts compared with iNOS knockout and untreated hearts. The results of this study demonstrated that resveratrol was unable to precondition iNOS knockout mouse hearts, whereas it could successfully precondition the wild-type mouse hearts, indicating an essential role of iNOS in resveratrol preconditioning of the heart.